






































solutions were programmed for the beef and pork sectors as mentioned earlier;
however, the data projection models considered the interdependence of these
sectors.

Beef Sector

Estimated Flows and Costs

Minimization of transportation and slaughter costs subject to the slaughter
capacity restraint required interregional shipment of 7.67 billion pounds of
beef (carcass weight) and 7.4 billion pounds of cattle (live weight). The
interregional beef flow was 35 percent of total production--1.5 percentage
points greater than that required in the 1960 normative solution (6, p. 32).

The interregional cattle shipments before slaughter involved 20 percent of
production compared with 11 percent in the 1960 solution (6, p. 31). This
increase in live-animal shipments was the result of the reduction in excess
capacity in cattle-slaughtering plants from 23 percent to just under 5 percent.

Transfer costs for beef totaled $132.8 million, an average of $1.73 per
hundredweight. Live-animal transfer costs amounted to $83.9 million, an average
of $1.13 per hundredweight. Slaughter costs (labor only) totaled $121.8 million
--$0.33 per hundredweight. Cost ranging analyses of the objective function
indicated that slaughter costs can vary considerably before introducing a
change in shipment patterns. 8/ 1In other words, transportation costs are much
more sensitive than labor costs in determining interregional shipments.

Interregional flows of beef and cattle are shown in tables 6 and 7, and
figures 1 and 2. Mississippi-Alabama and Washington-Oregon (regions 6 and 26)
were self-sufficient beef producers, while Florida (region 4) was self-suffi-
cient in cattle production. In general, beef was shipped from the Intermoun-
tain States and Southern Plains to California while the Great Plains and
Western Corn Belt States shipped beef east and south. Live-cattle shipments
followed approximately the same pattern; however, the Southern Plains States
imported cattle for slaughter due to their large slaughter capacity relative
to that of surrounding regions.

Thirteen surplus beef-slaughtering regions shipped beef to 11 deficit
consumption regions. Fifty-one percent of this surplus came from Iowa and
Nebraska (regions 15 and 19). Fifty-seven percent of the interregional beef
shipments went to the Upper Middle Atlantic States and California (regions 2
and 25).

Cattle shipments involved one cross-haul. Minnesota (region 16) shipped
1,096 million pounds of cattle to Wisconsin (region 12) for slaughter, while
Wisconsin shipped 186 million pounds of cattle to the New England States
(regionl) for slaughter. This situation was the result of a pronounced

8/ The cost ranging procedure shows the maximum and minimum values of an
element in the objective function for which the shipment pattern will still
remain the same.
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Table 6.--Excess demands and supplies

of beef, optimum flows, and price differentials, 26 regions of the United States, 1975 base solution

Destination

Origin

12 o3k

5

6 : 8
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: supplies:
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B ot e i e i i
i, O
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Table T.--Excess demands and supplies of cattle, optimum flows and price differentials, 26 regions of the United States, 1975 base solution

Destination
origin . 1+ 2 + & i 5 . 6 i 7 i 8 i 9 : 10 :12 : 13 : 1T : e i 25 : 26 : Excess U
: supplies it
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drop in transportation rates from Milwaukee east compared with rates from
origin points to the west. Eleven regions in which cattle production exceeded
slaughter capacity shipped cattle to the 13 deficit regions. Nearly half of
these shipments, 49 percent, came from Minnesota, Iowa, and Illinois (regions
16, 15, and 11) while 17 percent came from Kansas (region 18).

Wisconsin (region 12) and the Upper Middle Atlantic States (region 2)
received the largest shipments of cattle--22 and 15 percent, respectively.

Regional Slaughter and Excess Capacity

With a national excess slaughter capacity of only 1.7 billion pounds (less
than 5 percent), only five regions did not use their entire capacity in this
optimal solution. Regional slaughter, the amount of excess capacity, and the
marginal return or "rent" of an additional unit (hundredweight) of slaughter
capacity are shown in table 8. Regions with excess capacity earn no rent.
Thirteen regions earned a rent of 50 cents or more per hundredweight, while
Montana, Wyoming, and Colorado (regions 21 and 22) earned rents greater than
$1.00. Given the regional production and consumption patterns and transport
rate structure in this model, additional cattle-slaughtering plants would
appear more profitable in the Intermountain States, the Northern Plains, and
Western Corn Belt.

Price Differentials

The set of regional price differentials consistent with the optimum flow
of beef and cattle in the base solution are given in the last row and column
of tables 6 and 7. 1Illinois (region 11), with Chicago as its transportation
center, was chosen as the base region. The price differentials for surplus
regions measure the comparative advantage of these regions relative to the base
region, while the price differentials for the deficit regions give the deliver-
ed price differentials relative to the base region. For example, as shown in
table 6, the price of beef is $1.57 per hundredweight higher in California than
in Illinois. In the case of surplus slaughter regions, beef in Iowa is worth
$0.16 more per hundredweight than beef in Nebraska. The price surface had a
range of $2.51 for beef and $2.31 for cattle.

With Illinois as a base, Indiana (region 9) had the greatest comparative
advantage for shipping beef east, while the two Intermountain regions, 23 and
24, had the greater comparative advantage for supplying the Pacific coast.
Mississippi-Alabama had the lowest relative prices among the deficit regions,
with the highest relative prices occurring in the New England and Middle
Atlantic States and California.

Optimally, live-cattle prices are specified as $1.35-$1.40 above the
Chicago prices in the New England and Upper Middle Atlantic States and about
$1.00 highef on the Pacific coast. Among the deficit cattle producers, North
Carolina and the Virginias (region 3) had the greatest comparative advantage
relative to Illinois, with Colorado (region 21) and the Dakotas (region 20)
having the least comparative advantage.

- 18 -



Table 8.--Regional cattle slaughter, excess capacity, and rent projections
to 1975, base solution

Cattle : Capacity

Reglon slaughter : used Rent
Dollars per
Million pounds Percent hundredweight
] 500 100 0.10
2eiieeccane: 2,692 94 --
Beeececccne: 600 100 0.56
Beieeeonnnes 189 38 --
Sececes ceeet 750 100 0.15
6eeeene e 570 57 --
Teeeraans .ot 1,200 100 0.14
8..... secees 1,750 100 0.25
Deeeecnnnns . 1,100 100 0.47
100 ieeceneee . 850 100 0.34
) 1,700 100 0.59
12, ciieenanas 1,500 100 0.56
130 cceeecnne . 400 100 0.38
14..iiienens : 1,500 100 0.44
15cecceccccne: 4,000 100 0.61
16 eeeennnn: 1,600 100 0.69
17 ciiineeans : 2,531 79 --
18..eeecenanss 1,700 100 0.63
19.iieecenass 3,300 100 0.76
200eeececenst 700 100 0.90
2l eieecnnet 1,250 100 1.28
22 iieiannaat 200 100 1.40
23iiieiienns : 900 100 0.88
24, i ieieeenn : 750 100 0.61
25 . iieecnncst 3,200 100 0.50
26cieecnncast 1,123 90 --
Total...... 36,555 95.5 --

Pork Sector

Estimated Flows and Costs

Forty-eight percent of 1975 projected pork production entered interregional
commerce under the optimal solution--a total of 6.3 billion pounds (carcass
weight). Since only 68 percent of the slaughter capacity was used, movement of
live hogs was limited to 1.9 billion pounds live weight (9 percent of produc-
tion). A 1960 optimal joint solution is not available for comparison.

Transfer costs for pork totaled $118 million; the average cost per hundred-

weight was $1.86. Live hogs were shipped at an average cost of $0.90 per hun-
dredweight, and a total cost of $17 million. Labor costs for slaughter totaled
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Tablei--Excess demands and supplies of pork, optimum flows, and price differentials, 26 regions of the United States, 1975 base solution

. . D_es_tmtlon . ; Excess U,
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‘Thou.lb. ‘I'hou 1b. -Thou 1b. "I'hou lb.-Thou 1b. Thou 1bs Thou 1b. "I'hou lb Thou 1b. -‘I'hou 1b 'Thou 1b -Thou 1b 'Thou lb Thou ib.: Thou 1b. ThOu 1b. Thou 1b.: ¢/1b.
T oeevanans 81;,510 - 1l+ ,250 -- 3 -- R -- -- -- -- -- - f -- 98, 760 -.02
9 eeenns -- 776,06l+f - -- -- %113,936% -- -- -- -- - - -- - o ' 890,000 .04
T g
2 ... El)+0,362 -- -- -- -- -- -- -t et e -- -- -- -- - -- 11;0,362% -.03
1k -F e Las 780% 135,807 ¢ -- -- -- 48 u96: - - - i - -- - . 610,083; -.48
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16 ..oeens - 292,705% -- - i - -- -- 1L+ 3oo - - -- - -- -- -- 256 962 : 563,967f -.70
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IR - - - B - e e 76,5531 - i P G 39y, ssé — o7, uzé -2
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Table 10.--Excess demands and supplies of

hogs, optimum flows, and price differentials, 26 regions of the

United States, 1975 base solution

Destination

Origin; 1

2 3 T 5

6 : 7

8

0 :12 :13 : 15: 16: 17 :18 :19 2l
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;23

: Excess U,

2h ;25 : 26 :sypplies: 1t

;Thou.;
: 1b.

Thou.

1b. 1b. :_1b.

T Thou. rThou. :Thou

Thou.
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1663,000%

:_1lb. :_1b.
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$156 million, an average of $0.74 per hundredweight. As in the case of beef,
price ranging indicated that considerable changes in regional slaughter costs
would be needed to affect the shipment patterns.

Pork and hog shipments are portrayed in figures 3 and 4, with detailed
information provided in tables 9 and 10. 1In general, pork shipments originated
in the 13 North Central States plus Tennessee. Illinois shipped most of the
live hogs.

Ten regions slaughtered pork in excess of their consumption requirements;
40 percent of the supply came from Iowa (region 15). Of the total pork ship-
ments, 35 percent went to the Upper Middle Atlantic States (region 2) and 20
percent to California (region 25). Fourteen of the 26 regions imported pork;
Alabama-Mississippi (region 6) and Montana-Wyoming (region 22) were self-
sufficient.

Only four regions produced hogs in excess of their slaughter capacity;
they shipped these to seven deficit regions. Seventy percent of the hog ship-
ments came from Illinois. Fifteen regions had zero excess demands, that is,
they neither exported nor imported live hogs (table 10).

Regional Slaughter and Excess Capacity

Excess hog-slaughter capacity was projected to total 9.8 billion pounds,
live weight basis. Therefore, only five regions used all of their capacity in
their solution and earned a rent. Regional slaughter, percentage of capacity
used, and rents earned appear in table 11.

Price Differentials

The national price surface showed a range of $2.90 per hundredweight for
pork and $1.92 for hogs. Relative to Illinois, pork price differentials among
the deficit or self-sufficient areas were highest in the Northeast, the Inter-
mountain States, and the Pacific coast. The greatest comparative advantage for
pork production occurred in regions 7, 9, and 12. Pork was worth 40 to 60 cents
less in the Northern Plains and Western Corn Belt than in Illinois.

Hog price differentials were highest, relative to Illinois, on the Atlantic
and Pacific coasts and in the Intermountain States. One of the three surplus
hog-producing regions, Indiana, had a comparative advantage over Illinois.

ALTERNATIVE PROJECTIONS

Perhaps of greater importance than the base projections are the series of
solutions obtained under assumed changes that might reasonably be expected to
occur by the midseventies. Among the many reasonable alternatives that could
be considered, those selected for this study are typical of current questions
being posed to researchers. These alternatives are:
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Table 11.--Regional hog slaughter, excess capacity, and rent projections to
1975, base solution

: : Hog : Capacity : Rent
Region : slaughter : used :

Dollars per

Million pounds Percent hundredweight
) 36 14 --
2iieenenneat 358 20 --
K 1,250 100 .15
beiiiienanat 140 70 --
Seeeecconnst 591 59 --
Beeeenennnat 658 66 --
7e.ovno. ceaeet 1,019 58 --
8eeveen cesel 968 40 --
Deeeeecnnnst 2,000 100 46
10cieeeceesnes 900 100 .08
1l..0c0eeee ol 1,900 100 .25
12...... eeeat 694 54 --
13, cieieeess 129 52 --
14, eeeeeennat 1,464 92 --
15 ceeeenneet 4,424 88 --
160 cceecnaees 1,330 70 -
17 ceeeennass 460 58 --
18..cieeeness 663 60 --
19, cieeenest 914 64 --
200 ceeennccat 750 100 L4
2].iieecennest 89 35 --
22 eeiieenees 98 49 --
23 ceeinnneas 25 12 --
240 ceiieennst 164 55 --
P S 70 10 --
26iiiecenccet 106 13 --
Total.....' 21,200 68 --

A. Beef Sector:

1. A reduction in long-distance transportation rates.

2. Slaughter capacity greater than production for slaughter in all
regions.

3. Increased consumption in the South.

4. Production for slaughter increased in
(a) the Southeast
(b) the South
(c) the Great Plains and Southwest
(d) the Intermountain States.
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B. Pork Sector:
1. Slaughter capacity greater than production for slaughter in all
regions. )
2. A shift from slaughter production to feeder pig production in
States surrounding the Corn Belt.
3. Production for slaughter increased in the South and Southeast.

In each case, only one variable or set of simultaneous variables is changed,

and the expected flow of livestock and meat as a result of this change is simu-
lated on the computer.

Alternatives in the Beef Sector

A reduction in rates for longer hauls by railroads might be expected if
economies of scale exist in the distance dimension of rail service. Therefore,
rail rates for livestock and meat were reduced up to 10 percent for hauls of
500 to 2,000 miles and up to 20 percent for hauls over 2,000 miles. Less than
maximum reductions were made where necessary to preserve an increasing total
cost curve. These revised rates were then compared with truck rates and a new
composite objective function was formed using the lesser of the two rates.

Most of the livestock flows are a result of the slaughter capacity limita-
tion. This restriction was removed by increasing the capacity of each region
to a figure greater than total national slaughter.

Existing slaughter facilities have become obsolete and costly relative to
newer, more modern plants. As new plants are constructed, they are replaced
where the marginal return to additional slaughter capacity is the greatest.
Thus, it is reasonable that over time a region's slaughter capacity might in-
crease to accommodate all production for slaughter.

Government programs are now being initiated to raise personal income in
areas of the Nation designated as "poverty pockets." These low-income areas
are concentrated in the South. Beef consumption was assumed to increase in
regions 3, 5, 6, 7, 13, and 17; the total increase in these six regions equals
5 percent of national consumption. Production and slaughter capacity were
assumed to increase uniformly in all 26 regions by 5 percent.

Beef production may increase in several areas during the next decade.
Production of slaughter animals might increase in the Southeast or Mid-South
if cow herds are increased and/or feed grains can be imported profitably. In-
creased beef production in the Great Plains is a likely consequence of improved
grain sorghum varieties and increased use of irrigation. Finally, the trend
toward production of slaughter cattle in the Intermountain States may continue
if the advantages of climate and the proximity of the California consumer con-
tinue to outweigh feed procurement costs.

Four alternative increases in production are considered. Each set of
regional increases is assumed to equal 5 percent of total national production.
Slaughter capacity is increased correspondingly in these regions, while the
5-percent increase in consumption is allocated uniformly among all 26 regions.
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In the empirical results, production is first increased in regions 3, 4, and 5
(the Virginias, Carolinas, Georgia, and Florida). The second production alter-
native involves an increase in regions 6, 7, and 13 (Alabama, Mississippi,
Kentucky, Tennessee, Louisiana, Arkansas). The production increase in the Great
Plains, North Dakota through Texas, is programmed as an increase in regions 17,
18, 19, and 20. Regions representing the increase in the eight Intermountain
States are numbered 21, 22, 23, and 24.

Alternatives in the Pork Sector

One of the alternatives in the beef sector is considered in the pork
sector--that of no slaughter capacity restriction. Slaughter capacity in each
region was increased to a value greater than the entire national production for
slaughter. Feeder pig production may continue to increase, especially in the
fringe areas of the Corn Belt. Thus, one alternative involves a 27-percent
decrease in slaughter hog production in Kentucky, Tennessee, Wisconsin, Missouri,
Minnesota, Nebraska, Kansas, and the Dakotas (regions 7, 12, 14, 16, 18, 19, and
20), with a corresponding increase in slaughter hog production in Ohio, Indiana,
Illinois, and Iowa (regions 8, 9, 11, and 15). Slaughter capacity also was
assumed to increase proportionately in the central Corn Belt and to decrease in
the fringe areas.

The alternative change in hog production involved an increase of 5 percent
in national production in five Southern States, the Carolinas, Georgia, Alabama,
and Mississippi (regions 5 and 6). Slaughter capacity was increased correspond-
ingly in these regions, while pork consumption was increased 5 percent in all
regions.

EMPIRICAL SPATTAL SOLUTIONS OF ALTERNATIVE PROJECTIONS
Tables in this section present the interregional flows of beef and cattle
and the resulting optimum price differentials, while the accompanying narrative

deals primarily with differences from the spatial solution of the base projec-
tion.

Beef Sector

Reduction in Long-Distance Transportation Rates

Total transportation and slaughter costs were reduced 5% percent due to the
lower cost of long-distance shipments. The volume of beef and live cattle
entering interregional commerce was only slightly less than that of the base
solution. However, the total transportation cost for beef shipments, $119.65
million, was 10 percent less than that of the base solution. Live-cattle ship-
ments cost $78.66 million, 6 percent less than in the base solution.

Interregional flows of both cattle and beef were in general the same as
that of the basic solution (tables 12 and 13). Nebraska (region 19) was the
sole supplier of the beef deficit in the New England States (region 1).
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Table 12.--Excess demands

and supplies

of beef, optimum flows, and price differentials, 26 regions of the United States, 1975 reduced tra.nsport costs

Destination

: : : : : : : B Excess U
Origin : 1 r 2 3 " : 5 : 8 : 10 11 : 13 B 25 26 : supplies : it

zThou.lb. Thou.1b. Thou.lb. Thou.1lb. Thou.lb. zThou.lb. Thou.lb. Thou.1lb. Thou.1lb. Thou. lb : Thou. lb Thou.lb. Thou.1b. . Cents/1b,
6orrnnn. -- : -- , -- . 48,270 -- -- -- : -- ; -- : -- -- -- 48,270 -.01
Tevenennns -- -- 205,000 - -- - : -- -- -- -- -- -- 205,000 .01
Duvvvennnt -- -- -- : -- -- 62,500 -- -- -- -- -- -- 62,500 .12
12, s -- 392,500 -- -- : -- T - : -- -- -- -- -- -- 392,500 -.16
1& -- - 198,250:: -- -- 181,250 -- -- -- -- -- -- 379,500 -.50
15,0 00uinn -- 3.1,681,275 -- : -- 15,750 -- ; 381,975 -- : -- -- -- -- ;2,079,000 -.59
Wuorerns - - 99,275 : 427,725 ¢ = i -0 i . i 527,000 -.69
SL PR Do - - - -t o900 o b s 19,0000 -5k
18 -- : k7,475 83,750 : k427,275 -- -- -- -- -- -- -- -- 758,500 -.65
19.0.uann. 967,500 8l7,000 -- -- -- -- -- -- -- -- -- -- 21,8115500 -.Th
20 -- 59,000 -- -- -- - -- -- -- 9,000 23&,5oo§ -- 302,500 -.85
= -- ; -- -- -- -- -- -- -- -- -- h58,750§ -- 458,750 -.52
X T -- -- -- -- - -- -- -- -- -- 203,500? -- 203,500 .13
b, ..l ¢ -- -- -- -- -- -- -- -- -- -- 196,250:: -- 196,250 .15
Excclz;:nds : 967,500 :3,227,250 487,000 475,545 15,750 243,750 : 481,250 : 427,725 : 149,000 : 9,000 ;1,093,0002 -- ;7,576,770 :

: ¢/ib. o ¢/ib. ¢/1b. ¢/1b. . &/Ib.  : ¢/1b. ¢/1b. Z/1b. ¢/1v. ¢/10. ¢/1o, : -

Vst D132 109

1.06

1.06 : .60 .53 P52

0 f .33 .38 1.39

¢/1b. : --
1T :
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Table 13.--Excess demands and supplies of cattle, optimum flows, and

price differentials, 26 regions of the United States, 1975 reduced transport costs

Destination : :

: : : : : : B : : Excess HY)
Origin : 1 : 2 : b i 5 6 T : 8 9 : 10 12 13 17 2k 25 26  :supplies it

:Thou.lb.iThou.lT).::Thou.lb.::Tﬁou.lT.gTBou.lb.;Thou.lb.::Thou.lb.ZThou.lb.zThou.lb.zThou.lb.iTnou.lb.iThou.lb. Thou. T5- Thow Th. Thou . T5. Thou.TE. iCents/lb.
3 -- 297,0002 -- -- o, - Lo - 297,000 : T2
1........ 88,186 3125,874i == i - i o0+ e 1o - - - - - o i1,21k,000 o
12,0000 -- 105,126§ -- -- -- -- -- -- -- -- -- -- -- -- -- , 105,126 -.03
Wi o -- , -- ' - -- 383,0002 -- - -- -- -- -- -- -- -- 383,000 -.20
15,000 -- -- -- -- -- : -- 836,000§ -- 367,126:: -- 17,87&2: - -- -- -- :1,221,ooo‘ -
16,0000 - - -- - i e- o es : -- : -- 15h,87h:1,015,126§ -- -- -- -- -- ;:1,170,000 -.5k
18..ie. -- -- -- 502,ooo§ 261,87&1; 372,0002: -- 15,000 -- -- 118,126§ -- -- - :1,269,000 )
19. . 0uuu: - -- -- ; 56,000:; -- - - : - ; - : - : - ) -- -- -- - : 56,000 -.57
20, ... == 234,000 == -- : - . - . - - - - - - ;: - -- - 234,000 -T2
21.......2238,871+ -- -- -- -- - -- -- -- -- -- 191,437 ;:19h,ooo 98,000 105,689§ 828,000 -.87
22....... -- -- -- -- -- -- -- -- -- -- -- - -- ; -- h3h,ooo:: 43k4,000 -.38
23..i.iat -- -- -- -- -- -- -- -- -- -- -- -- -- 5117,000 - 117,000 -.10
Excess : : : : : : : : : : : : : :
demands. ;327,000 1,762,000 0 : 558,000: 261,87k 755,000. 836,000: 15,000 : 522,000:1,015,126: 136,000: 191,437 .194,000 .215,000 . 539,689:7,328,126
v : #/1%. -:¢/lb. :.d/lb. ;‘& g/1D.  ¢/Ib. ¢/1%. : ¢/16. :  ¢/ib. : #/1b. ¢/l §/Ib.: ¢/Ib. : ¢/ib. FJARE
BT 1.29 :1.21 : 1.29 .82 .62 .5k .57 .33 .53 : -.03 .78 .26 .05 @ 1.01 1.01




Alabama-Mississippi (region 6) became a surplus beef-production region shipping
to Florida (region 4); and Montana-Wyoming (region 22) became oneof the four
suppliers of beef to California (region 25), replacing Texas-Oklahoma (region 17).

With the reduction in long-haul rates, Wisconsin (region 12) shipped live
cattle to the Middle Atlantic States (region 2) instead of New England (region
1). Iowa (region 15) shipped cattle to Louisiana-Arkansas (region 13) as well
as the Eastern Corn Belt (regions 8, 10). Colorado (region 21) became a major
shipper of live cattle to New England (region 1), in addition to supplying all
or most of the needs of Texas (region 17), the western Intermountain States
(region 24), and the Pacific coast (regions 25, 26).

Total excess slaughter capacity remained near 1.7 billion pounds and was
concentrated in four instead of five regions. The Middle Atlantic States now
used all of their slaughter capacity. Twelve regions would earn a marginal
return between $0.50 and $1.00 per hundredweight for additional slaughter capa-
city (see table 14). Two regions, Montana-Wyoming and Colorado (regions 21, 22),
would earn a return of $1.20 per hundredweight for additional slaughter capacity.
Rents generally increased in the East relative to the base solution, but de-
creased in the Great Plains and West.

The configuration of the price surface shown in table 14, based on Chicago,
was about the same as that of the base solution. The range in the price surface
was not as great--52.24 for beef ($2.50 base) and $2.16 for cattle ($2.31 base).
Both beef and live cattle were worth more in the Great Plains and Western Corn
Belt than in the base solution but declined in value relative to the base solu-
tion in other regions.

No Slaughter Capacity Limitation

Beef shipments are, of course, increased when virtually all cattle are
slaughtered at home. The interregional flow of beef totaled 10.34 billion
pounds--47 percent of beef production. This represents a 34-percent increase in
beef shipments over the base solution. One interregional shipment of live
cattle still occurred between Texas-Oklahoma (region 17) to Louisiana-Arkansas
(region 13).

Transportation costs for beef (and the one cattle shipment) totaled $180
million. The savings realized from adequate slaughter capacity in all regions
was $36.75 million--17 percent less than the total transport costs of the base
solution.

Labor costs, on the other hand, were up $1.8 million (1.5 percent) as more
slaughter occurred in higher cost areas. Thus, the net saving due to no slaugh-
ter capacity limitations was about $35 million, representing a l0-percent reduc-
tion in transportation and slaughter costs.

Surplus beef production was concentrated in the Corn Belt, Great Plains,
and Intermountain States. Kentucky-Tennessee and Wisconsin became deficit
regions (regions 7, 12), Texas-Oklahoma (region 17) became a self-sufficient

region, and Illinois and Montana-Wyoming (regions 11, 22) became surplus beef-
producing regions. Without the slaughter capacity limitation, Minnesota (region
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Table 14.--Marginal returns available for additional slaughter and price
differentials for cattle and beef, solution involving reduced transport
cost and change from base solution

: Marginal return for Value of beef : Value of cattle .
: additional slaughter : (region 11=0) : (region 11=0)
. . ; 1 . .
Region : capacity = : :
Reduced : Change : Reduced : Change : Reduced : Change
cost :from base: cost ¢ from base: cost :from base
solution :solution : solution :solution : solution :solution
R R Dollars per hundredweight - - = = = - - - - -
l...... .: 0.11 +0.01 1.32 -0.16 1.29 -0.11
2 000 .04 + .04 1.09 - .13 1.21 - .13
K .60 + .04 1.06 - .13 .72 - .13
beooiiaas 0 0 1.06 + .09 1.29 + .04
b U .24 + .09 .06 + .03 .82 - .08
6eeecenss 0 0 -.01 - .04 .62 - .04
Teienann: .18 + .04 .01 - .01 .54 - .05
< JR .33 + .08 .53 - .07 .57 - .10
9eennn .ot 46 - .01 .12 - .07 .33 - .02
10....... : .38 + .04 .52 - .06 .53 - .09
11.......: .58 - .01 0 0 0 0
12....... : .50 - .06 -.16 - .12 -.03 - .03
13....... : .02 - .36 .33 - .15 .78 + .26
14..... ool 42 - .02 -.50 + .04 -.20 + .03
15...... ot .63 + .02 -.59 + .06 -.41 + .01
16,0000 .69 0 -.69 + .07 -.54 + .03
17cceeees: 0 0 -.54 - .05 .26 - .04
18.......: .59 - .04 -.65 + .06 -.42 + .06
19.......: .72 - .04 -.74 + .07 -.57 + .07
20000000t .85 - .05 -.85 + .09 -.72 + .09
2l..... 0ot 1.20 - .08 -.52 - .06 -.87 + .03
22 .00, : 1.20 - .20 .38 - .05 -.38 + .16
23 it .85 - .03 .13 - .04 -.10 0
24, 0000t .65 + .04 .15 - .04 .05 - .07
25, c00enet .40 - .10 1.39 - .18 1.01 - .01
26cciennn: 0 0 77 + .01 1.01 0

1/ Zero indicates excess slaughter capacity existed in this region.

16) supplied the needs of Wisconsin and the Middle Atlantic States (regions 12,
2) instead of Illinois and Michigan (regions 11, 10). Illinois, now in a sur-
plus position, filled the requirements of New England (region 1). Iowa (region
15) supplied Ohio (region 8) as well as the Middle Atlantic States and Michigan
(regions 2, 10). Kansas (region 18) shipped to the Southeastern States (regions
3, 4, 5, 6, 7, 13) instead of the Middle Atlantic region. Washington-Oregon
(region 26), now a deficit area, was supplied by Montana-Wyoming (region 22).
Colorado (region 21) shipped to Washington-Oregon as well as to California
(region 25). 1Interregional shipments are shown in table 15.
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Table 15.--Excess demands and supplies of beef, optimum flows, and price differentials, 26 regions of the United States, 1975 no slaughter capacity restriction
" Destination : :

. : : : : : B : : : : : : : Excess
Origin : 1 : 2 : 3 : L : 5 : 6 H T : 8 : 10 12 : 13 : 17 : 25 : 26 : supplies : Uit

iThou.lb.::Thou.Tb.z‘I‘hou.lb.:;Thou.lb.zThou.lb.::Thou,.l'b.iThou.lb.::Thou.lb.iThou.lb.::Thou.lb.:;Thou.lb.;:Thou.lb.::Thou.lb.;Thou.lb. T Thou. 10. Cents/10.

9. 0% (-2 T S S S o A
11 29h,605§ -- -- -- -- -- -- -- -- -- -- -- -- -- 294,605 0
oo -- -- -- -- 15h,095§ -- -- h53,29o§ -- -- -- -- -- -- 607,385 -.51
1500 ciienns - 11,779,3502 S - -- -- 23h,305:: 791,8140:: -- -- -- -- -- 2,805,495 -.64
6. ... -- :1,o7u,2oo: - -- -- -- -- -- -- 1h8,950§ -- -- -- -- ;: 1,223,150 -.75
8.l -- -- 310,285§ lws,shs:: 193,6652 107,5h5§ 21+h,225§ -- - 182,2902 -- -- -- 1,513,555 -.68
19 l*25,73021,&22,090:; -- -- -- -- -- -- -- -- -- -- -- -- 1,847,820 -.80
YUy S S e S e S S
2L - -- -- -- -- -- -- -- -- -- 12,535:: -- 866,990:: 71,885 951,410 -.66
22 -- -- -- -- -- -- -- -- -- -- -- -- -- 2k9,230 2k9,230 -1.10
23 -- -- -- -- -- -- -- -- -- -- -- -- ::273,115:: -- 273,115 -.h7
2h -- -- -- -- -- -- -- -- -- -- -- -- 80,820:: -- 80,820 -.b5
Excess : ;
demands 1,162,065%4,275,640: 310,285: 475,545: 347,760: 107,545. 2kk,225: 741,170: T91,840: 148,950: 19L,825: 0  1,220,925: 321,115 :10,341,890

T §/1b. : ¢/1b. : ¢/ib. : ¢{lb. : ¢/1b. : g/1b. : ¢/ib. : ¢/1b. : ¢/Ib.: ¢/1b. : ¢/1b. : ¢/Ib. : ¢/1b. : ¢/1b.
Jteaean 1.4 1.23 1.22 1.00 .60 .39 .32 .63 .59 .07 .51 g .93 .95




Since all regions had excess slaughter capacity by virtue of the model, no
marginal returns were due potential new capacity.

The price surface was altered in two areas when all livestock were
slaughtered in their area of production. Indiana (region 9) still maintained
its comparative advantage for shipping beef east. The value of beef in Kentucky,
Tennessee, and Alabama-Mississippi (region 7, 6) increased to 30-40 cents per
pound above the Chicago price level, while prices in these regions were approxi-
mately equal in the base solution. The value of beef relative to the Chicago
price level also fell in California (region 25) when the slaughter capacity re-
striction was lifted. Beef values also fell in the Intermountain States (table
16). The range in the price surface for beef was $2.59 in this solution com-
pared with $2.51 in the base solution. However, the range in the price surface
for slaughter cattle was only $1.51 compared with $2.31 in the base solution.
Beef values fell in most of the West, especially Montana-Wyoming (region 22)
where slaughter capacity had been quite restrictive. Slaughter cattle values
rose above those of the base solution in the Western Corn Belt, Great Plains,
and Eastern Mountain States, but fell elsewhere, especially on the coasts.

Beef Consumption Increased in the South

The 5-percent increase in the national consumption level concentrated in
the Southwest and South amounted to a 29-percent increase in beef consumption
in these six regions (regions 3, 5, 6, 7, 13, 17) or an absolute increase of
1,086 million pounds, carcass weight. The transportation bill for the 7.86
billion pounds of beef shipped between regions was $136 million. Although 33
million more pounds of live cattle were shipped, the average cost of shipment
remained the same.

Despite the increased consumption level, Kentucky-Tennessee (region 7)
still exported 93.7 million pounds of beef to the Virginias and North Carolina
(region 3). 1In turn, the Virginias-North Carolina still shipped approximately
300 million pounds of cattle north.

Several changes occurred in the flow patterns of beef and cattle (tables

17 and 18). The Dakotas (region 20) shipped beef to Montana and California
(regions 22, 25) as well as to the Northeast. Surplus beef production in Texas-
Oklahoma (region 17) was reduced substantially; the small surplus was shipped to
California, which also drew more beef from both the Dakotas (region 20) and
Intermountain States (regions 21, 23, 24). Nebraska (region 19) replaced Kansas
as the supplier of beef to the Middle Atlantic States, and Kansas shipped beef
to the Southeast (regions 3, 4, 13). Kansas likewise shipped cattle to the
Southeast (regions 5, 7, 13) instead of to Ohio and Indiana (regions 8, 9).

Excess slaughter capacity and marginal returns available to additional
slaughter capacity were not appreciably affected. The "rent'" decreased 23 cents
per hundredweight in Indiana and increased 29 cents in California. Similarly,
few changes took place in the price surface of either beef or cattle (table 19).
The value of both beef and cattle fell in Alabama-Mississippi (region 6) com-
pared with the base solution, but rose slightly in the Southern Plains, Inter-
mountain, and Pacific States.
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Table 16.--Price differentials for beef and cattle relative to Chicago,
solution involving no slaughter capacity limitation and change from
base solution

Beef values relative

Cattle values relative

Region to Chicago to Chicago
No capacity Change from No capacity Change from
limit : base solution : limit : base solution
--------- Dollars per hundredweight - - = = = = = - - -

R 1.49 +0.01 0.92 -0.48
2 iienns .o 1.23 + .01 .75 - .59
K 1.22 + .03 .84 - .01
beiiieneans 1.00 + .03 .68 - .57
> .60 + .03 48 - .42
Beeeenonnes .39 + .36 .28 - .38
Teeeuo cesea .32 + .30 .32 - .27
- J P .63 + .03 .37 - .30
Ditennennns .22 + .03 .01 - .34
10..cceeeeene .59 + .01 .37 - .25
) 0 0 0 0
12, iieeeennss .07 + .11 .03 .03
R O .51 + .03 .32 - .20
14, eeeeeenss - .51 + .03 -.36 - .13
150 ccceecnee: - .64 + .01 -.39 + .03
16cceecccnces - .75 + .01 - .47 + .10
) - 44 + .05 -.26 - .56
18.ccecenanss - .68 + .03 -.42 + .06
19.cceneeeeet - .80 + .01 -.47 + .17
200000 ecenass - .93 + .01 -.49 + .32
2licececccnet - .66 - .20 -.59 + .31
22 i ieeennnast -1.10 -1.53 -.38 + .16
23.ceeceacnnat - .47 - .64 -.19 - .09
24 00iencenes - .45 - .64 -.24 - .36
25 ieccennnnt .93 + .17 .55 - W47
.95 - .62 .54 - W47

26...00.00..:
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Table 17.--Excess demands and supplies of beef, optimum flows, and price differentials, 26 regions of the United States, 1975 consumptio

n increased in South

Destination : :
: S : B : : : : : : : : Excess : U
Origin 1 2 : 3 k4 : 5 . 6 : 8 . 10 ;11 ;13 : 22 25 . 26 :supplies : it
Thou.1b z‘l'hou.lb. zThou.lb. z'I'hou.lb. ;‘I'hou.lb.z'l'hou.l'b. ;Thou.lb. i‘I’hou.lB. Mo T Thow.Tb—Thow.Th- TRoE T Thow.TE: iThou.lb. : Cents/Tb.
T T Y o b
9.eint -- -- e e 95,225‘ . -- - 95,225 .21
12...... 437,125 -- -- -- -- -- - - -- -- -- -- -- 437,125 -0k
14 -- -- 2oh,2oo: -- 12&,950:; -- 9k,975 -- -- -- -- -- -- 42k 125 -.52
15...... i .1,938;125 -- -- -- ; -- -- 259,875 -- -- -- -- -- §2,198,ooo -.65
16......: - -- -- -- -- -- §.197,575 377,0255 -- -- -- -- 574,600 -.76
1Teeenan: -- -- -- -- -- -- -- : -- ) -- : -- : -- h9,015;: - \ k9,015 -.38
18......: -- -- 88,7852 l+70,l90§ -- -- -- -- -- 250,1oo§ -- - 809,075 -.69
19...... ; 515,500 ::1,070,710 f 326,l+65§ e -- - ;1,912,675 -.81
20...... -- 316,265 -- -- -- -- - - - -- ; 3,050 4,010 -- 323,325 -.94
a1 - - I ; - N . o I -- ihgh,hso -- 4ok, k50 -.35
23......: -- -- -- -~ -- -- -- -- -- -- - ::230,275 -- 230,275 .28
2h......: -- -- -- -- -- - -- -- -- -- -- ;220,050 -- 220,050 .30
Excess : : : H : : : : H :
demands : 925,625 :3, 325,100: 713,150: U70,190: 12k,950: O : 190,200 : 457,450 : 377,025: 250,100 : 3,050  :997,800 : O 7,861,640
T /16, : ¢/ib. : ¢/1b. #/1b. : ¢/ib. #/T0. ¢/16. : ¢/1b. ¢/16. : ¢/1b. ¢/1b.  : ¢/1b. : ¢/ib. -
Vjt ...... 1.48 1.22 : 1.21 .99 .59 -.20 .62 .58 0 .50 L3 1.68 .85
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Table 18.--Excess demands and supplies of cattle, optimum flows, and price differentials, 26 regions of the United States, 1975 consumption increased in South

Destination

Origin

2 : L H ‘)

7

9

10

12

13

17

2k

25 ; 26

* Excess

supplies

it

11 ......:215,000

12 et 130,000 :

Excess
demands * 345,000

. :Thou. 1b.:Thou.lb. :Thou.lb.

312,000 -- ;==

:1,060,000: -= i ==

- . -= k55,546
- i .= 159,000 ;

171,546, -= 1 T3,h5h

*1,543,546° 0O ‘588,000

326,454

. :Thou.lb

793,000

 880,000° 16,000 * 546,000%1,085,000°143,000 * 508,311°206,000

. 402,000,

. 144,000:1,085,000; --

:143,000 :

Thou.lb. :Thou.lb. :Thou. lb.:Thou.lb.:Thou.lb.:

Thou.lb. :Thou.lb. :Thou.lb. :Thou. 1b. :

} 226,000°510,689

¢/1b.

: 103,000: 54,689 .

-- 456,000 ;

: 123,000; --

312,000 :
1,275,000 ;
© 130,000 .

402,000 i
1,282,000 i
1,229,000 2
1,332,000 ;

59,000 ;

245,000 ;

872,000 ;

456,000 ;

123,000 :

7,717,000 *

: ¢/1b.

¢/1b. : ¢/ib. : ¢/1b.

Vit 11.ko

:1.3h 21.26 ; .92

: ¢/1b.
: .52

: ¢/1b.

¢/1v. : ¢/1b. : ¢/1b.

¢/1b. ; ¢/1b. : ¢/1b.

. .61

: .67

L .37

.62

0

. .5k

. .36

: ¢/1b.
;.18

& ¢/1b. :

. 1.08  [1.07




Table 19.--Marginal returns available for additional slaughter capacity,
and price differentials for beef and cattle, solution involving consump-

tion increase in South and change from base solution

Marginal return

Beef values

Cattle values

due added relative relative
Region slaughter capacity : to Chicago to Chicago

: Consumption : Change : Consumption : Change : Consumption : Change

increase from increase from increase from

solution 1/: base solution base solution base
---------- Dollars per hundredweight - = = = = = = = - =

) 0.10 0 1.48 0 1.40 0
2eieennnat 0 0 1.22 0 1.34 0
K S .57 +.01 1.21 +.02 .85 0
beiesonns 0 0 .99 +.02 1.26 +.01
> I .14 -.01 .59 +.02 .92 +.02
Gerecene . 0 0 -.20 -.23 .52 -.14
Teeeos cee .13 -.01 .04 +.02 .61 +.02
Beverenan .29 +.04 .62 +.02 .67 0
Deveconne .24 -.23 .21 +.02 .37 +.02
| 0 .34 0 .58 0 .62 0
1l..0000aas .59 0 0 0 0 0
12, cieeeee .60 +.04 -.04 0 0 0
130.0ceeees .37 -.01 .50 +.02 .54 +.02
| .59 +.15 -.52 +.02 -.37 -.14
1500eecces: .61 0 -.65 0 -.42 0
16cceeanast .69 0 -.76 0 -.57 0
17.iieeea: 0 0 -.38 +.11 .36 +.06
18 ccceaes: .62 -.01 -.69 +.02 -.46 +.02
19.c000eee: .74 -.02 -.81 0 -.62 +.02
200000 eass .90 0 -.9 0 -.81 0
2liiieneest 1.28 0 -.35 +.11 -.84 +.06
22 iienane 1.34 -.06 .43 0 -.48 +.06
23, iecans: .89 +.01 .28 +.11 -.04 +.06
240 000nnnat .62 +.01 .30 +.11 .18 +.06
25..... cee .79 +.29 1.68 +.11 1.08 +.06
26.000es .e 0 0 .85 +.09 1.07 +.06

1/ Zero denotes excess slaughter capacity.

Cattle Production Increased in Southeast

The assumed production increase of 1.8 billion pounds in the Virginias,
Carolinas, Georgia, and Florida (regions 3, 4, and 5), a 5-percent increase in
national production, represents a 1l42-percent increase in production for these

regions.

As a result of this additional production closer to consumption areas,

interregional beef shipments of 7.61 billion pounds were only 33 percent of

national production--down 2 percentage points from the base solution.

shipments increased slightly.
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Interregional flows changed somewhat in the beef sector (table 20). The
Virginias-North Carolina (region 3), now a surplus producer, shipped beef to the
Middle Atlantic States (region 2). Kentucky-Tennessee and Missouri (regions 7
and 14)--the suppliers of region 3 in the base solution--became suppliers of
regions 1 and 2. The Dakotas (region 20) now shipped west as well as east,
while Texas and Oklahoma (region 17) supplied only California (region 25).

Since slaughter capacity was increased to accommodate the increase in
production if necessary, Florida (region 4) was able to import cattle from Kan-
sas (region 18) for slaughter (table 21). However, Florida still did not util-
ize its entire slaughter capacity. Excess slaughter capacity still remained in
the upper Middle Atlantic States, Alabama-Mississippi, Texas-Oklahoma, and Wash-
ington-Oregon (regions 2, 6, 17, and 26). 1In addition, South Carolina and
Georgia (region 5) did not use all of the additional capacity provided in this
solution. The marginal return that additional slaughtering facilities could
earn in the Virginias and North Carolina (region 3) declined from 56 to 19 cents.
Other small variations in the rent due additional slaughtering capacity are
shown in table 22.

Price surfaces for dressed beef and cattle remained essentially unchanged
(table 23). Beef slaughtered in the Virginias and North Carolina (region 3)
was worth only 57 cents more than beef in Chicago, compared with $1.19 in the
base solution. Beef values in the rest of the South and the Eastern Corn Belt
were lowered a few cents, while those in the West and Southwest were raised 11
cents. The value of cattle in the West and Southwest was raised 6 cents, but
was lowered 5 cents in many other areas.

Cattle Production Increased in the South

A 5-percent production increase in parts of the South (regions 6, 7, 13),
1.8 billion pounds live weight, amounted to a 166-percent increase for the
immediate area. Total beef flow of 8.09 billion pounds was still 35 percent of
all beef produced. Total cattle movement was not appreciably affected.

Alabama-Mississippi and Louisiana-Arkansas (regions 6, 13) became surplus
beef producers and did not import any cattle for slaughter. Kentucky-Tennessee
(region 7) tripled its surplus beef production relative to the base solution,
and so supplied some of New England's requirements (table 24). The two new sur-
plus regions shipped east and south; therefore, the Dakotas (region 20) could
ship both east and west, and Kansas (region 18) became a major supplier of the
upper Middle Atlantic States (region 2).

Kentucky-Tennessee (region 7) imported more cattle than in the base solu-
tion, but still secured them from Kansas and Missouri (regions 18 and 14).
Interregional flows of cattle appear in table 25.

Kentucky-Tennessee used all of the additional slaughter capacity assigned;
however, region 6 still had excess slaughter capacity. Louisiana-Arkansas
(region 13) earned no rent in this solution, compared with a rent of $0.38 per
hundredweight in the base solution (table 22). As a result of the increased

production in the South, additional slaughter capacity held a greater premium in
many of the Corn Belt and Plains States.
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Table 20.--Excess demands and supplies of beef, optimum flows, and price differentials, 26 regions of the United States, 1975 increased production in Southeast

-6€-

Destination :

: : : : : : : : : : : : Excess : i)
Origin 1 : 2 : 4 : 5 : 6 : 8 ;10 : 11 ;13 22 .25 ;26 : supplies : it

Thou. 1b. :Thou.lb. ;Thou.lb. Thow 6. Thou T6. + Thou 6. ¢ Thou 16, + Thou.Tb.  Thou.Ib. Thou. Tb  Thou.Ib. ;Thou.lb. Thou. 1b. Cents/1b.
3 -- 24k, 500 - -- -- -- -- -- -- -- -- -- 21m,5oo§ .57
7 : -- ; ; ; ; -- ) -- ; -- ; -- : -- . -- ; ; 180,000:: .01
Qe -- 32,500 -- -- -- -- - 32,5002 17
2. -- -- -- -- -- -- -- 367,500:: .ok
W 78,250 275,250 -- - -- - - 353,5()0: .56
5.0 0unn zl,5h0,150 -- 523,850 -- -- -- -- 2,061»,000;: .65
6........ P - i 6,k00 2+99,600:: - -- ' 506,000:; .76
S SO - T 197,130: 197,130  -.38
18..eeen.n: 297,005 -- -- -- :; 168,000 -- -- : 7145,5002 .71
190 1,324,500 : - - D 1,807,500 .81
20, .0t : 51,130 -- -- -- -- 15,000 230,370? ; 296,500:; .9k
2l -- - - - - - Lk, 750; Wb 7500 -.35
23,000 -- -- -- -- -- -- 186,500:: 186,5002 .28
2o -- -- -- -- -- -- 18&,2so§ 18&,250:; .30
Excess B : : : : : : B .
demands. .:1,030,500 :3,535,535 : 307,750 : 530,250 °:  499,600: 168,000 : 15,000 : 1,243,000: : 7,610,130:

: : ¢/1b. &b, :  ¢/1v. :  §/1v. :  ¢/1b. :  ¢/1b. ¢/1b. : :
vjt ........ 1.22 .58 .58 0 L8 R} 1.68
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Table 21.--Excess demands and supplies of cattle, optimum flows,_

and price differentials,

26 regions of the United States, 1975 production increasedin the Southeast

Destination

origtn [ 1 . 2 . 4 ;o5

6

7

8 9 10 12 13

17 2l

Excess

25 26

: supplies :

Uit

Thou.lb

¢/1b.

:Thou.lb.:Thou. 1b.:Thou.lb. :Thou.lb.:

Beeiainnn - 2—{8’0003 _— .
67,000:1,147,000: == i ==

veee.: 260,0005 == i ==

106,555 :293,126 :

: 56,000 :

: 327,000:1,659,000:106,555 :349,126 :

;209,319

209,319

. :Thou.lb. :Thou.lb. :Thou.lb. :Thou.lb

581,319;

173,681;

: 699,000: -

755,000

: 522,000 == i ==

- :1,170,000: --

137,000: 15,000 : -- : -

836,000: 15,000 : 522,000:1,170,000: 136,000

: 136,000

:374,849 :194,000 :

:374,849 194,000

: 117,000; -

. :Thou. 1lb.:Thou.lb.:Thou.lb.:Thou.lb. :Thou.lb. :Thou.lb.: Thou. lb.:
; ; : : : : 278,000 *

- ;1,21h,ooo :
-- ; - 260,000 ;
-- i -- 383,000 ;
-- i -- 21,221,000 i
- - §1,17o,ooo
-- -- ;1,269,000
-- - 56,000
-- -- 23k4,000

98,000: 161,151: 828,000

- ; h3h,ooo§ 434,000

117,000

; 215,ooo§ 595,151;7,u6h,ooo ;

.85
0o

0
-.28

-7

st
-3
i -6
-8
_—
;-8

i .0

i ¢/1b. ¢/1b. ¢/1b. z ¢/1b.

an,.,.,; 1.0 1.34 21.25 ;.85

¢/1b. i

i .61

.5k

¢/1b. ;

¢/1b. i ¢/1b. ¢/1b. ; ¢/1b. ¢/1b.

.62 .30 .57 ; 0 : RiYg

; ¢/1b. § ¢/1b.

D36 ;.8

:1.08

i ¢/1b. : ¢/1b.

1.07




Table 22.--Comparison of marginal returns available for additional slaughter
capacity between the base solution and the solutions involving increased

production in selected regions

: Marginal return to additional :

Region f

slaughter capacity

Change in rent 2/ from base solution

when production was increased in--—

Base solution 1/

‘Southeast Sout

h:Great Plains:
: Southwest

Inter-

: mountain

.61

.76
.90
1.28
1.40
.88
.61
.50

-.37 -- --
-.15 +.05  -.02
+.05 +.05  -.02
+.07 +.05 --
+.05 +.07 --
+.05 -.02 --
-- +.04 --
+.05 -.38  -.02
+.04 +.04  -.02
+.05 +.05 --
-- +.07 --
+.05 +.05  +.05
+.05 +.05  -.02
-.05 -.06 --
+.01 -.07 --
+.01 +.01 --
+.01 +.01 --

-.39

N

/ Zero denotes excess capacity in that region.
/ (--) indicates no change from base solution.

- L1 -
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Table 23.--Price differentials for beef and cattle relative to Chicago,
solution when production is increased in selected regions 1/

base solution and change from base

:differentials:

Region :

Price

: for beef in °

Change in price differentials for

beef relative to base solution as
production is increased in--

: Southwest

:mountain:

base SOluthn ‘Southeast’South :Great Plains; Inter-

Price

'dlfferentlals'

‘for cattle in°

‘base solution‘Southeast: South :Great Plains;
: : : Southwest

Change in price differentials for
cattle relative to base solution

as production increased in--

Inter-

: mountain

Dollars per hundredweight

lo.... 1.49 -.01 -.01 -.01 -.01 1.40 -- -- -- --
2,000 1.22 -- -- -- -- 1.34 -- -- -- --
K AN 1.19 -.62 -.01 -- -- .85 -- -- -- --
booooas .97 -- -- -- -- 1.25 -- -- -- --
5..... .57 -.04 -.01 -- -- .90 -.05 -.05 +.02 --
6.ceee .03 -.08 -.13 +.03 -- .66 -.05 -.08 +.02 --
Teeeoo .02 -.01 -.01 -- -- .59 -.05 -.05 +.02 --
8evrnn .60 -.02 -.01 -- -.10 .67 -.05 -.05 -- --
9eeen.. .19 -.02 -.01 -- -.10 .35 -.05 -.05 +.02 --
10.... .58 -- -- -- -- .62 -.05 -.05 -- --
11 2/.. 0 0 0 0 0 0 0 0 0 0
12..... -.04 -- -- -- -- 0 -- -- -- --
13.....: 48 -- -.73 -- -.14 .52 -.05 -.06 +.02 --
14..... -.54 -.02 -.55 -- -- -.23 -.05 -.05 +.02 --
15..... -.65 -- b -- -- -.42 -.05 -.05 -- --
16..... -.76 - -- -- --- -.57 -- -- -- --
17..... -.49 +.11 +.11 -- -.14 .30 +.06 +.06 -- -.08
18.... -.71 -- -- -- -- -.48 -.05 -.05 +.02 --
19..... -.81 -- -- -- -- -.64 -.05 -.05 +.02 --
20..... -.9% -- -- -- -- -.81 -- -- -- --
21..... -.46 +.11 +.11 -- -.79 -.90 +.06 +.06 -- -.08
2200000 .43 -- -- -- -.57 -.54 +.06 +.06 -- -.09
23.... .17 +.11 +.11 -- -.79 -.10 +.06 +.06 -- -.08
24..... .19 +.11 +.11 -- -.79 .12 +.06 +.06 -- -.08
25..... 1.57 +.11 +.11 -- -.79 1.02 +.06 +.06 -.16 -.08
260,440 .76 +.09 +.09 -.01 -.15 1.01 +.06 +.06 -.14 -.09
1/ (--) No change.
2/ Base region.
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Table 2k, --Excess demands and supplies of beef, optimum flows, and price differentials, 26 regions of the United States, 1975 production increased in the South

Destination

: : : : : : : : : : : : Excess : U
Origin : 1 : 2 : 3 : b : 5 : 8 : 10 : 11 : 22 : 25 : 26 : supplies : it

Thou. 1b. Thou.. 1b. Thow Tb.  Thou.Ib. Thou 16, Thou.1b. Thow 1o, Thou.Ib. Thou.1b. Thow T, Thou.Ib. Thou. 1b. Cents/1b.
6ovnnnnn -- P - 259,230:: -- ; - D - ; - - -- -- 259,230 -.10
Tovenenns ;395,980 - 230,2705 -- : - N ; - - L o660 ;o1
SO S S S S SRS S S S -
12........ 367,500 -- -- -- -- -- -- -- -- -- -- 367,500 -.0k
I TP -- -- -- 12,880 -- -- -- -- -- -- -- 12,880 -.25
S LT -- -- 39,500 -- 38,750 275,250 -- -- -- -- -- 353,500 -.55
15.00eensn -- 1,540,150 -- -- -- -- 523,850 -- -- - -- 2,064,000 -.65
6.0 - -- -- -- -- -- 6,400 499,600 -- -- -- 506,000 -.76
oo, S S S S S O e R S R G e -
S T, -- 392,470 -- 353,030 -- -- -- -- -- -- -- 45,500 -1
190 vennn 267,020 51,5&0,&80 -- -- -- -- -- -- -- -- -- 1,807,500 -.81
20....... R : 51,130 D -- i : - - 15,000 230,370 - ; 296,500 Lok
21........ - Do D N : - i - - § Llk 750 Do § Lk, 750 -.35
SO S S S S A S S S T S

b h Rl h L e s - 18250 ;130

demends..:1,030,500 :3,524,230 : 529,000 : 365,910 : 38,750 : 307,750 + 530,250 : 499,600 : 15,000 : 1,243,000 : 0 : 8,083,990
: ¢/1b. . ¢/1b. T §/ib.  :  ¢/ib. :  ¢/ib.  :  ¢/ib. : ¢/ib. :  ¢/lb. ¢/1b. : ¢/1b. : ¢/lb.

Fteeeee.: L8 ¢ 1,22 L1118 . .97 .56 1 .59 . .58 .o .3 1 1.68 . .85




-y -

Table 25. --Excess demands and supplies of cattle, optimum flows, and price differentials, 26 regions of the United States, 1975

production increased in the South

~ Destination :
: : : : : : Excess : U
Origin : 1 2 " 5 6 T : 8 9 10 12 13 17 : 2 25 : 26 : supplies : it
:Thou.lb. Thou. Tb. Thou.Tb. ;Thou.lb.iThou.lb.::Thou.lb.zThou.lb.;Thou.lb.iThou.lb..;Thou.lb.:Thou.lb.zThou.lb.::Thou.lb.:Thou.lb.;Thou.lb.;Thou.lb. &/10.
3 - : 297,ooo§ -- : -- : -- : -- -- I : -- ; -- ; -- : -- ; -- ; -- : -- : 297,000 .85
l...ee.. 67,000 ;1,1h7,ooo; -- -- -- - -- -- -- -- -- -- - -- §1,21h,ooo 0
12....... ;:260,000 : - - -- -- - - -- -- -- -- - i - -- -- ' 260,000 0
1& - - -- -- -- 383,0002: -- -- -- -- -- -- -- -- -- 383,000 -.28
15....... -- -- -- -- -- -- ;699,000 -- 522,ooo§ -- -- -- : -- -- : -- :;1,221,000 -.h7
6....... -- -- -- -- -- -- -- -- i ::1,170,000: -- -- -- -- -- §1,17o,ooo -.57
18 -- -- 233,0001502,000 -- 382,0002137,000 15,ooo§ -- -- I -- -- - - 51,269,000 -.53
19...... .-: -- -- -- 56,000 - - o -- -- -- -- -- - 56,000 -.69
20...u... -- 234,000, -- .+ -- -- - - -- - -- - - -- -- 234,000 + -.81
P25 I -- -- -- -- -- -- : -- -- -- -- -- 37&,81&9::19&,000 98,000 3,161,151 828,000 -.8L
2. ...t -- -- -- -- -- -- -- -- -- -- e ::h3h,ooo 434,000 -.48
23iinens -- -- -- -- -- -- -- -- - -- T 2117,000 Lo 117,000 :ob
Excess : : H : : : : : : : : :
demands :327,000 :1,678,000: 233,000:558,000 : O : 765,000:836,000 : 15,000: 522,0001,170,000: 0 : 374,849:194,000 :215,000 :595,151 :7,483,000 :
¢/1b. : ¢/ib. : ¢/ib. #/Tb. : ¢/1b. : ¢/1b. : ¢/1b. : ¢/ib. : ¢/ib. : ¢/ib. : §/ib. : ¢/ib. : ¢/Ib. : ¢/ib. : ¢/Ib. :
Jte.at 1.k0 1.34 1.25 .85 ; .58 ; ; ; .30 ; .57 0 ; 46 .36 .18 @ 1.08 1.07

54 1 .62




The difference between the value of beef in region 7 and the value of beef
in Chicago was only 1 cent less in this solution than in the base solution
(table 23). However, the price differential fell 13 cents in region 6 and 73
cents in region 13. The differential for beef in Missouri (region 14) fell 55
cents below that of the base solution. Beef price differentials in the West
and Southwest were increased 11 cents above those of the base solution. Differ-
entials for cattle followed a similar pattern--down slightly in the Corn Belt
and Plains but up slightly in the Southwest and West.

Cattle Production Increased in the Great Plains and Southwest

The 5-percent national production increase in regions 17, 18, 19, and 20
was equivalent to a 19-percent production increase in the area. Shipments of
dressed beef increased 8 percent (8.32 billion pounds), 3 percentage points
more than the production increase. On the other hand, interregional cattle
shipments declined 2 percent.

Quantities shipped changed primarily because of the uniform consumption
change (up 5 percent nationally). However, shipment patterns for beef were
identical with those of the base solution while only two regional cattle ship-
ments were changed (tables 26 and 27). Given the uniform increase in the con-
sumption pattern, the stability of interregional trade indicates a rather in-
sensitive transport rate structure, despite the 19-percent production increase.

Rents accruing to additional slaughter capacity changed in only six
regions (table 22). Slaughter capacity was increased in the regions where
production was assumed to increase. Since the transportation rate structure
resulted in the same shipment patterns, this additional slaughter capacity just
covered the production increase, leaving the same implicit rents.

Beef price differentials in the 26 regions were hardly affected by the 19-
percent production increase in the Plains and Southwestern States (table 23).
Cattle differentials rose slightly above those in the base solution in some
areas and fell 15 cents per hundredweight below them in the West (regions 25,
26).

Cattle Production Increased in the Intermountain States

The production increase of 1.8 billion pounds in regions 21, 22, 23, and
24 amounted to a 42-percent increase in production for the area. National beef
shipments were increased 11 percent, 6 percentage points more than the national
production increase (5 percent). The cattle shipments of 7.34 billion pounds
was only slightly below that of the base solution.

The beef flow pattern showed some significant change, although cattle
shipment patterns were the same (tables 28 and 29). With the increased cattle
production, Montana-Wyoming (region 22) became a surplus beef producer. The
Dakotas (region 20) shipped beef to both New England and the Middle Atlantic
States (regions 1 and 2), while Nebraska (region 19) shipped to the Middle
Atlantic States only. Texas-Oklahoma (region 17) shipped all of its surplus

- L o
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Table

26.--Excess

demands and supplies of beef, optimum flows, and price differentials,

and Southwest

26 regions of the United States 1975 production increased in the Great Plains

Destination
: : : : H : : H : Excess U
Origin 1 2 . 3 F—t 5 6 : 8 10 : 11 13 22 25 26 : supplies it
iThou.lb.::Thou.lb. ;Thou.lb. :;Thou.lb. :;Thou.lb. zThou.lb. :;Thou.lb. iThou.lb. ;Thou.lb. ;Thou.lb. :;Thou.lb. zThou.lb. ::Thou.lb. ;:Thou.lb. Cents/1b.
7 - ; -- 180,000 -- ; -- : -- ; -- : -- ; -- : -- : -- , -- : -- . 180,000 : .02
T -- - i -- -- 32,500 -- -- -- -- -- -- 32,500 .19
12.....0... 367,500 -- -- -- -- -- -- -- -- -- -- -- -- 367,500 -.0k
1& -- -- 39,500 -- 38,750 -- 275,250 -- -- - -- -- -- 353,500 -.54
15 00un.. -- ;1,5ho,1so§ - - -- -- f -- : 523,850? -- -- -- -- -- ie,osu,ooo -.65
6. .00 - ; -- : -- : - - -- P 6,hoo§ 499,600 -- -- -- -- : 506,000 -.76
170 ennnn: -— o a- ;- o -- -- -- -- -- : -- ; 12,985 . -- 427,500 -- 440,485 -.49
18..veuia: -- 133,1+1+o: 309,500 : 504,545 -- -- -- -- -- 155,015 -- -- -- §1,102,500 -.T1
19, e 262,500 21,961,5002 -- -- -- -- -- -- -- -- -- -- -- §2,22h,ooo -.81
20, 400,500 & - . - - -- -- — - -- -- 15,000 -- % u1s,500 .9k
2., D - - - - - - - - - T WA, 750 L6
- P - -- -- -- -- -- -- s -- -- -- -- 186,500 -- 186,500 .17
b i - .- -- -- -- -- -- -- -- -- -- 184,250 -- 184,250 .19
Excess : : H : : B : H : ; H H : :
demands. . :1,030,500:3,635,090: 529,000 : 504,545 : 38,750 : 0 : 307,750 : 530,250 : 499,600 : 168,000 : 15,000 :1,243,000: 0 ;8,501,485
. §/Ib. : §/ib. : ¢/ib.  : ¢Jib. : ¢/ib. : §/1b © ¢/1b.  : ¢/ib.  : ¢/Ib. : g/ib.  : ¢/ib. : ¢/ib. : ¢/1b.
V,jt ........ 1.48 1.22 21.19 .97 .57 L .06 .60 .58 o : ; 1.57 .75

A48 3
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Table 27.--Excess demands and supplies of cattle, optimum flows, and price differentials, 26 regions of the United States, 1975 production increased in the

Great Plains

and Southwest

Destination :

H : : : : : : : : : Excess HY
Origin ; 1 2 I 5 6 7 : 8 19 10 : 12 . 13 17 .2k : 25 : 26 : supplies it

z‘I‘hou.lb.iThou.lb.;Thou.lb.iThou.lb.;Thou.lb.iThou.lb.iThou.lb.;Thou.lb.::‘I'hou.lb‘;Thou.lb.iThou.lb.::Thou.lb. ;Thou.lb.zThou.lb.zThou.lb‘::Thou.lb. icin_t_sjl_b
3 -- 297,000;: -- , -- ) -- : -- : -- : -- : -- : - \ - : -- - - - ) 297,000 .85
11 20&,0003;010,0002 -- -- -- -- -- -- - - - -- - - - 1,214,000 0
it 123,000 o= 4 o - - - - - - - - - - . L 13,000 . o
1l+ - -- -- 209,319§ 173,681§ -- -- -- -- -- -- -- -- -- 383,000 -.21
1500 cunun: -- -- -- -- -- ; -- 836,ooo§ -- 385,ooo§ -- -- -- -- -- -- 1,221,000 -.h2
16...en.en: -- -- -- -- -- - 137,000::1,033,coo§ -- - -- -- - 1,170,000 -.57
B T -- -- -- 516,681: -- 581,319;: -- 15,000; -- -- 136,()002 -- -- -- - 1,249,000 Y
19 0eie.ans -- -- -- : 10,000; -- ; -- , -- -- : -- ' -- , -- ; -- : -- \ -- , -- : 10,000 -.62
20, ... -- 184,681 -- 31,319: -- -- - - -- - - -- -- -- -- 216,000 -.81
- RN -- -- -- - -- -- -- -t e- - 374,849 19u,ooo:: 98,000 ;:161,151 828,000 -.90
22,0000 -- -- -- -- -- -- -- -- -- -- -- : -- ; -- ) -- §h3h,ooo 434,000 -.50
23 -- -- -- -- -- -- -- -- -- -- -- -- -- :117,000 - 117,000 -.10
Excess : : : : : : : : : : : : : :
demands..: 327,000:L491,681: 0 : 558,000: 209,319: 755,000: 836,000: 15,000: 522,000:,033,000: 136,000: 374,849 : 194 ,000:215,000 :595,151 : 7,262,000 :

T¢/ib. : g/Ib. : §/Ib. : ¢/Ib. : ¢/1b. : £/ib. : ¢/1b. : #/1b. ¢/1b. : ¢/1b. : ¢/1ib. ¢/16. : ¢/Ib. : §/1b. : ¢/ib. : :
vjt.......: 1.ko 1.34 1.25 .92 .68 ) .61 .67 .37 .62 0 : .5k 30 ;.12 ;.86 .87
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Table 28.--Excess demands and supplies of beef, optimum flows, and price differentials, 26 regions of the United States,1975 production increased in the Intermountain
States

Destination

H : : : : : : : : : : : Excess : i
Origin 1 : 2 : 3 ' . 5 : 6 : 8 ;10 ;o1 : 13 : 25 : 26 : supplies : it

T Thou, 16, + Thou. 16, : Thou.1b. :Thou.1b. + Thow.1b. : Thou.Ib. : Thou.1b. : Thou.1b. : Thou.1b. : Thou.1b. : Thou.1b. ¢ Thou.Ib. : Thou.I1b.  Cemts/Ib.

Toerrennn ¢ e i =1 180,000 : == i == == i =i ee i ao i ao i —o i o i 180,000 1 .02
T X S S R
12....unes 367,500 -- -- -- -- -- -- -- -- -- -- -- 367,500 -.0k
oeeonn.. -- -- 39,500 -- 38,750 -- 275,250 -- -- -- -- -- 353,500 -.54
150eenenn -- zl,ShO,lSO -- -- -- -- -- 523,850 -- -- -- -- 2,064,000 -.65
16...... e - Lo 6,k00 499,600 ; - T 506,000 ;  -.76
Iy U -- -- 98,240 - : -- : -- -- -- -- 168,000:: -- -- 266,240 -.63
18..ieen. - 29,695 211,260 50k, 545 -- -- -- -- -- -- -- -- 45,500 -.T1
19 -- §1,807,5oo -- -- -- -- -- -- -- -- -- -- 1,807,500 -.81
20...u.nn. 88,735 207,765 P - e S 296,500 -.9k4
[ 524,500 -- -- - -- == -- -- -- -- k55,750 -- 980,250 -1.25
22; L9, 765 -- -- -- -- -- -- -- -- -- -- 98,860 148,625 -1.00
23 -- -- -- -- -- -- -- -- -- -- L5k, 250 L L5k, 250 -.62
b, -- -- -- -- -- -- -- -- -- -- 333,0002 -- 333,000 -.60
E;::Z:ds ;];L030,500‘:3,582Lllo 529,000 50k, 545 38,750 0 307,750 530,250 499,600 168,000::1,2l+3,ooo 98,860 28,535,365
.~ ¢/ib. : ¢/ib.  : ¢/ib. : ¢/1b. : ¢j/ib. : ¢/ib.  : ¢/ib.  : ¢/1b.  : ¢/1b. : ¢/Ib. :  ¢/Ib. : ¢/1b.
iteeaees 1.48 1.22 1.19 .97 .57 .03 .50 .58 0 .3k .78 .61

\4
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Table 29. --Excess demands and supplies of cattle, optimum flows, and price differentials, 26 regions of the United States 1975 production increase in the
Intermountain States
Destination

B : : L : H B : B : : : : . : Excess U
Origin . 1 2 : b ;05 . 6 7 . 8 9 . 10 ;12 . 13 : 17 : 2k . 25 : 26 : supplies : it

:T‘hou.lb. i?rhou.lb.:,Thou.IK.zThou.na.iThou.lb.iThou.lﬁiThéu.lb.:Thou.lb.::Thou.lb.iThou.lb.iThou.lb.?Thou.lb. :Thou.I‘o.;'Thouj.b.iThou.lb.:; Thou. 1b. :Cents/lb.
T -- 297,0003 - T S - e e 297,000:: .85
11 169,319 21,014)4,681:: - -- -- -- -- -- - -- -- -- - -- -- 1,21h,ooo§ 0
2o 157,681 - S -- -- -- -- -- S - - 157,6812 0
AL S 209,319§ 73,6810 - i ee i oem e i e Fo L bl i 83,0000 -.23
15..0.ees -- -- -- -- -- -- 801,319§ h19,681§ -- -- -- -- -- -- 1,221,000:: -.h2
6., -- -- -- -- -- -- -- -- 102,31921,06 ,681§ -- -- -- -- -- 1,1'{0,000; -.57
8. S N 502,000§ -- 581,319; 31&,6Bl§ 15,000.f e 136,000:: -- - e -- 1,269,000: -.Lu8
19...0.e.. -- -- -- 56,000:: -- -- -- -- -- -- -- -- -- -- -- 56,000:: -.6k
200,00 -- 2314,000; -- -- -- -- -- -- -- -- -- -- - -- -- 23h,ooo:: -.81
F=5 I -- -- -- -- -- -- -- -- -- - -- 491,000 207,ooo§ 115,ooo§ -- 813,ooo§ -.98
-7 -- -- -- -- -- -- -- -- -- -- -- -- -- -- h29,oooi hzg,oooi -.63
23, . -- -- -- -- -- -- -- -- -- -- -- -- -- 100,000:: -- loo,ooo:: -.18
Eé;;:ids..i 327,000 21,575,6812 0 558,000:; 209,3192 755,000:; 836,@§ 15,ooo§ 522,0005@7,681: 136,ooo§ 491,000 207,0001: 215,0002 h29,ooo§ 7,3143,681::

:T /16, : /1b. : ¢/16. : ¢/1b. : ¢/1b. : ¢/ib. : §/1b. : ¢/1b. : @J/ib. : ¢/ib. : ¢/ib. : ¢J1b. : ¢/ib. : _¢/I1b. : ¢/1b. : :

Jteeeeie.s 1.bO0 ; 1.3% :1.25 ;.90 : .66 : .59 ¢ .67 : .35 : .62 : O ;.52 ¢ .22 ;o .ok o9k 92




beef east. Both Montana-Wyoming and Colorado (regions 21, 22) shipped beef to
New England as well as to the West coast.

Regions with excess slaughter capacity did not change. Rents that could
accrue to additional capacity in the Intermountain and Pacific States were $0.18
or $0.39 per hundredweight (see table 22). The potential value of added capa-
city was also reduced in Nebraska (region 19). Note that the increase of capa-
city was proportional to that of production in the Intermountain States. This
additional capacity removed some of the "pressure" from the limited national
excess capacity.

The price surface for beef in the Intermountain and Pacific coast areas
fell $0.15-0.79 below that of the base solution. For example, beef in Califor-
nia (region 25) was worth only $0.79 more than in Chicago, compared with $1.57
in the base solution (table 23). The price surface for cattle showed less
change. Regional cattle price differentials were down only 8 to 9 cents in the
West and Southwest.

Pork Sector

No Slaughter Capacity Limitations

Considerable excess slaughter capacity existed in the base solution; only
five regions used their entire capacity. However, removal of the capacity re-
striction reduced total transportation and slaughter costs by 1.3 percent.
Transport costs weregdown 5 percent, but slaughter costs were up 2 percent in
this solution.

Of the pork produced, 56 percent entered interregional commerce--up 8
percentage points from the base solution. Two regions, 6 and 9, still imported
live hogs from Missouri (region 14); these shipments amounted to 6 percent of
total hog slaughter.

Missouri (region 14) did not import or export any pork when the slaughter
capacity restriction was removed (table 30). Montana-Wyoming (region 22)
shifted from a self-sufficient to a deficit position. Minnesota (region 16)
still shipped pork to the Middle Atlantic States (region 2), but sent the rest
of its surplus to Montana (region 22) instead of Michigan (region 10). Indiana
(region 9) supplied Ohio's deficit (region 8) as well as that of the Middle
Atlantic States. Illinois shipped to the Middle Atlantic States and Michigan
as well as to New England (region 1). TIowa (region 15) now supplied the deficit
in the Southeast (regions 4, 5, 13) as well as all or part of the deficit in
the Middle Atlantic States, the Southwest (region 20), and California (region 25).

The price differentials relative to Chicago are shown in table 31. Generally,
pork prices were slightly higher in many regions when the capacity restriction
was removed. Pork was worth 10 to 25 cents per hundredweight more in the South-
east and 48 cents more in Montana-Wyoming. Hog prices were generally lower than
those of the base solution from the Corn Belt east. Hogs were worth 22 cents
per hundredweight more in the Plains and Southeast (regions 17, 18, 19, 20),
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Table 30.-~Excess demands and supplies of pork, optimum flows, and price differentials, 26 regions of the United States, 1975 no slaughter capacity limit

Origin f

1 ; 2 ; 3 ; L ; 5

Degtination

6 : 8 10 13 1w

17

: 21

: Excess

22 23 2k 25 ; 26

:supplies :

it

¢/1b.

Thou., 1b« Thou. 15, Thou. 1b <Thou. Ib .Thou. 1b <Thou. 16 . Thou. 15 #Thou. 16 Thow. Ib . Thou. 15 Thow. 1 . Thou. 1o Thoun.

: 25,946:
--  :1,180,962:393,254: --

:438,210:

1l...... 331,060: == - -
12.0000s ;1u0,362; - : - - -
15:ceces i - : 522,3822 -

16,0000 -- 297,737; -- -- -
18...... - - ; - - --
19..00... - - - - -
PR S S S

Excess

‘Semands578,572:2,332,141:419,200:425,780:135,807:

1113,936: -

toe- o= :h27,3k9r -- -
- - - 132,633 --

0 :1;3,936:u27,349§322,633§ 0

1647,796%

1115, 624+

1763, 420

- - - - - -- 21,688,152;
-- -- -- - -- -- 21,196,619:
- -- - - -- - : 1&0,362§
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Table 31.--Price differentials for hogs and pork relative to Chicago,
solution involving no slaughter capacity limit and change from base solution

: Pork values : Hogs
Region : No capacity : Change from : No capacity : Change from
: limit : base solution : limit : base solution
R Dollars per hundredweight - - - - - - - - - -
l..... cesst 1.49 -- .99 -.25
2.iieieennat 1.33 +.05 .89 -.22
K 1.30 +.11 1.09 -.03
beeeeanannt 1.23 +.15 .97 -.15
> .78 +.15 .79 -.15
Beeeeennnear .60 +.23 .60 -.09
Jeeeanannat .13 +.11 .40 -.18
8eieeannnat .50 +.05 .29 -.24
Qevennnasa: .09 +.05 .39 +.25
100 ceeceees .65 +.01 b -.17
) P 0 0 0
12....... oo -.03 -- -.05 -.25
13, 00ceesa: .72 +.05 .50 -.22
14 iieenaaat -.23 +.25 -.27 -.09
15.cccceeest -.54 +.05 -.36 -.22
16iieeenoanat -.65 +.05 -.45 -.21
17 iieeeeaat 74 +.05 46 +.22
18.icevenaat -.42 +.05 -.30 +.22
19, ceeanest -.37 +.05 -.20 +.22
200 ceecceast -.47 +.05 -.14 +.22
2]liiiienanst .60 +.05 .51 -.22
22 iieeennast .83 +.48 .53 +.06
23..... - 1.62 +.05 1.22 -.22
2b0iiiaaas: 1.25 +.05 .84 -.22
25 iieacenst 2.15 +.05 1.34 -.22
26.i00cncest 1.95 +.05 1.11 -.25

but were lower by a like amount in most Intermountain and Pacific regions
(regions 21, 23, 24, 25, 26).

Feeder Pig Production Expanded in the States Surrounding the Corn Belt

Under this alternative projection, regions surrounding the Central Corn
Belt were assumed to increase feeder pig production at the expense of slaughter
hog production. Therefore, hog production for slaughter was reduced 1.9 billion
pounds in regions 7, 12, 14, 16, 18, 19, and 20, with a corresponding increase
in regions 8, 9, 11, and 15. Under these conditions, transportation costs were
reduced 5 percent, but slaughtering costs averaged 2 cents per pound higher than

under the base solution. However, total transport and slaughter costs were
reduced 1 percent as a result of slaughter concentration in the Central Corn Belt
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Interregional pork shipments were reduced 2 percentage points (46 percent
of pork production), but live-hog shipments were increased by the same amount.
Pork shipments totaled 6.08 billion pounds; live hog shipments totaled 2.28
billion pounds.

Six changes occurred in interregional pork flows from the base solution
(table 32). Kentucky-Tennessee (region 7) became self-sufficient in pork pro-
duction. Minnesota (region 16) no longer shipped to Michigan (region 10).
Indiana (region 9) now supplied Virginia-North Carolina (region 3). 1Illinois
(region 11) sent pork to the Middle Atlantic States (region 2) as well as to
Michigan and New England (regions 1, 10). Iowa (region 15) supplied Florida,
South Carolina, Georgia, and Arizona-New Mexico (regions 4, 5, 23), as well as
the four regions in the base solution. Missouri (region 14) shipped pork only
to Florida. Finally, Kansas (region 18) shipped to Arizona-New Mexico instead
of Texas-Oklahoma (region 17).

Only one shift in the shipment pattern for live hogs took place. Illinois
shipped to Michigan (region 10) as well as to the Southwest (region 17) (table
33).

The same five regions used all of their slaughter capacity. Rents for
additional capacity were about the same. However, several significant changes
took place in the price surfaces for pork and hogs (table 34). Pork values
were up by as much as 21 cents per hundredweight in the East and Southeast
relative to region 11. They were up slightly in many other areas. The value
of live hogs was up 44 to 52 cents per hundredweight in the Central Plains and
Southwest (regions 17, 18, 19).

Hog Production Increased in the Southeast

Under this alternative, production of hogs for slaughter was assumed to
increase in the Virginias, Carolinas, Georgia, and Alabama-Mississippi (regions
3, 5, and 6). The increased production of 1.06 billion pounds equaled a 62-
percent increase for the States involved (5 percent at the national level).

Forty-six percent of the pork produced was shipped between regions (6.43
billion pounds). Live hog shipments totaled 1.76 billion pounds. Missouri
(region 14) used all of its slaughter capacity, but Virginia-North Carolina
(region 3) had excess slaughter capacity.

In this solution, South Carolina-Georgia and Alabama-Mississippi (regions

5, 6) were surplus pork producers and Virginia-North Carolina was self-suffi-
cient.

Regions 5, 6, and 7 shipped pork to New England while Missouri shipped
pork to regions 4 and 13 (tables 35 and 36). Only one shift occurred in the
interregional hog flow from the base solution: Missouri shipped hogs to region
7 instead of 6.

Several changes were evident in the price surfaces (table 37). Pork values
relative to Chicago were 20 to 60 cents lower in regions 3, 5, and 6 since more
pork was produced in these regions. Similarly, live hogs were worth 28 to 36
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Table 32,--Excess demands and supplies of pork, optimum flows, and price differentials, 26 regions of the United States, 1975 feeder pig production

Dest ination

Origin;1;2;3;’4;5;6;’(
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Table 33.--Excess demands and supplies of hogs, optimum flows, and price differentials, 26 regions of the United States, 1975 feeder pig production

origin : : : : : : : : : : : : : : : : : : : : : : Excess U
1 : 2 : 3 : k.5 . 6 : 7 :8 : 10 :12 :13 ;15 :16 ;17 ;18 ;19 ;21 . 22 ;23 : 2& .25 .26 :sypplies : it

Destination

I3

:Thou.: Thou. : Thou. :Thou.:Thou.: Thou. : Thou. Thou. Thou. :Thou.:Thou.:Thou. :Thou.:Thou. :Thou. :Thou. :Thou.: Thou. Thou.. Thou. :Thou. Thou.. Thou. t@
lb. : _1b. : 1b. : lb. : 1b. : 1b. : Ib. :1b.: 1b. : 1b. : 1b. : 1b. : 1b. : 1b. : 1b. : 1lb. : 1b. : 1b. :1b.: 1b. : 1b. :1b.: 1lb. :

N S SRS R U S D U U D D D U D D D T D T T

1. i == i501,000:431,0005 == : == i == i == ;== :663,000; == i == : == == i-= ;== f-== == ; == 3==: == == . == :1,505,000; O

Woversraiimm i ommio== i == i == :131,006:260,353: == i == i == io== io=e 1= == == == .o== i == == == -= . o-= 391,459-.12
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demands..'__O $501,0003650,000} 0 : 0 $131,106°260,353: 0 663,000} 0 *0 * 0 } 0 : O * O i O ! O 13,913 0 : 65,12k 0 : 0 :2,284 Lo6:
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Table 34.--Price differentials for hogs and pork relative to Chicago, solution
involving feeder pig production in outer Corn Belt and change from the base
solution

: Pork values : Hogs
Region : Feeder pig : Change from : Feeder pig : Change from
production : base solution : production : base solution

L R R Dollars per hundredweight - - - = - = - - - -
leceeoeo: 1.48 -.01 1.20 -.04
2iiecenet 1.33 +.05 1.11 --
3eieceest 1.40 +.21 1.12 --
beceenans 1.23 +.15 1.19 +.07
Sieecenst .78 +.15 1.01 +.07
6ecececes .53 +.13 .75 +.06
Jeeenanas .17 +.15 .64 +.06
- .60 +.15 .58 +.05
Qeeennnnt .19 +.15 14 --

10..0000as .65 +.01 .61 --
1l.i0e0eas 0 0 0 0
12, 0eeeees -.04 -.01 .18 -.02
13..cecee: .72 +.05 .72 --
b.ieeeeas -.33 +.15 -.12 +.04
15.000eeas -.54 +.05 -.14 --
16.ceeenas -.65 +.05 -.23 +.01
17 i00eees .78 +.09 .71 +.47
18.ceeeees -.29 +.17 0 +.52
19,0000 -.37 +.05 .02 +.44
200 00000 =47 +.05 -.36 --
2leceecens .60 +.05 .73 --
220ieennes .40 +.05 47 --
2300000t 1.75 +.18 1.52 +.08
2400 ieeees 1.25 +.05 1.06 --
25, 0000 2.15 +.05 1.56 --
26ccc0eee: 1.95 +.05 1.36 --
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Table 35.--Excess demands and supplies of pork, optimum flows, and price differentials, 26 regions

of the United States, 1975 hog production increased in the

Southeast
Destination
Origin 1 2 3 I 8 10 13 17 21 22 23 2k 25 26 sﬁ;;i:s Uit
%‘ﬁou.l’b.; Thou.1b. ;:Thou.l'E..;Thou.lb.;Thou.lF;Thou.lb.:;Thou.Tb._E'I‘hou.lb.;Thou.lb.zThou.I'b.iThoFIB.:;Thou.lb.zThoqu. iThou.lb.z Thou.1lb. ~Cents/1b.
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20 ... - -- -- -- - -- - -- ; -- Do -- 28,131 357,119 -- 385,250 -.51
Excess . : : : : : : : : : :
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Table 36.--Excess demands and supplies of hogs, optimum flows, and price differentials, 26 regions of the

United States, 1975 hog production increased in the

Southeast
Destination :
: : H : : : : : : : : : : Excess U
Origin 1 2 .3 : 4 :5 : 6 7 : 8 110 12 :13 : 15 16 :17 :18 :19 :21 22 : 23 2k 25 : 26 :supplies it
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Excess : : : : : : H : : : : : : H : : : : :
demands 0 :07,921:367,079: 0 : 0 : O :112,000: 0 663,000 0 : 0 : O : O : O : O : O : O :18,729: 0O :89,608: 0 : 0 . 1,758,k27:
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Table 37.--Price differentials for hogs and pork relative to Chicago,
solution involving production increase in Southeast and change from
the base solution

: Pork values : Hog values
Region : Production up : Change from : Production up : Change from
in Southeast : base solution : in Southeast : base solution

N R R Dollars per hundredweight - - - - - - - - -
leveeeaaans 1.49 -- 1.24 --
2 et 1.29 -- 1.11 --
I 1.00 -.19 1.12 --
Geieaeinnant 1.09 -- 1.13 --
L .05 -.58 .58 -.36
Beeeeoceanent -.10 -.50 41 -.28
7 eeeeeannnt .02 -- .58 --
Bevieennnat 46 -- .53 --
Devennnns .t .05 -- 14 --

100 ceeeeeeas .65 -- .61 --
I 0 0 0 0
| -.03 -- .20 --
13cceeecens .68 -- .72 --
4.eeeieeaes - 47 -- .18 --
15....... ool -.58 -- -.13 --
16.ceeee ool -.69 -- -.23

17ceeeennaat .70 -- .69 +.44
18.ceeeeenas -.46 -- -.08 +.44
19.cieeeeast -.41 -- .02 +.44
200 . ceeeenat -.51 -- -.36 --
Y .56 -- 4 --
22 i e oot .35 -- 47 --
23 eeeccnnat 1.58 -- 1.44 --
24 iiinnneas 1.21 -- 1.06 --
25..... ceeet 2.11 -- 1.56 --
260 e0enacat 1.91 -- 1.37 --

cents less in regions 5 and 6, the surplus producing areas, relative to Chicago
compared with the base solution. In addition, live hogs were worth 44 cents
more per hundredweight in Texas, Oklahoma, Kansas, and Nebraska (regions 17, 18,

19).
IMPLICATIONS OF SPATIAL SOLUTIONS OF ALTERNATIVE PROJECTIONS

Implications of the spatial simulations which are summarized here are
based on the set of assumptions underlying the data used.



Beef Sector

Reduction in Long-Distance Transportation Rates

Reductions in medium- and long-distance transportation rates for beef and
cattle, with savings of nearly $18.5 million in transportation and slaughter
costs, likely would result in increased production and consumption under a
purely competitive market structure. The savings in transportation cost would
accrue to whoever paid the transportation bill. Increased returns to producers
along with lower consumer prices would contribute toward increased demand and
supply. Under a market structure containing several imperfections, results
would vary with the relative bargaining power in the market. If producers rea-
lized all of the savings in transportation costs, cattle production would be
expected to increase. If the savings in transportation were passed on to the
consumer through lower prices, aggregate demand would likely increase, thereby
raising prices at all levels of the market; eventually production would increase.
Of the savings in transportation costs, 60 percent was realized on beef ship-
ments; if packers and processors who initially received this portion of the
savings were strong enough to retain it, the profit position of this segment of
the industry would increase with no change in production and consumption.

The insignificant changes in shipping patterns, given this substantial
adjustment in transportation rates, indicate a low degree of flexibility among
potential suppliers of deficit areas. The slight change from the base solution
in the margin return due additional slaughter capacity verifies the potential
for additional construction indicated by the base solution, even if  long-dis-
tance rates are changed.

No Slaughter Capacity Restriction

The $35 million savings in the total transportation bill each year, about
10 percent of the amount previously spent annually on transportation and slaugh-
ter labor costs, could be used to repay loans made for plant construction in
areas of surplus cattle production. Since interregional beef shipments in-
creased 34 percent (and interregional cattle shipments were negligible), a con-
siderable increase in facilities for shipping beef would be necessary. New
jobs in slaughtering and processing plants would be created in surplus producing
regions, but an equal number would be lost in other regions. It is likely that
labor migration would be minimal since new laborers for slaughter plants could
easily be trained in the livestock production areas.

Increased Consumption in the South

The consumption increase of 29 percent assumed for the six regions of the
South was based on income-increasing effects of public programs. Inasmuch as
the ‘increase in the total transportation bill would be minimal, transportation
costs would not negate these effects. Additional employment would be created
in retail outlets in the South, complementing the income-increasing programs.
Additional income would also be created in livestock production areas; Federal
taxes on this income would indirectly assist in paying for the programs.
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Production Increases in Several Regions

An implicit assumption underlying the alternative production increases in
four different areas is that the increase in associated costs would be uniform
in all areas. If so, the desirability of increasing production in one area as
opposed to other areas could be evaluated in terms of the change in transporta-
tion and slaughter labor costs from those of the base solution. According to
the simulated flow of cattle and beef of four spatial solutions, it would be
most desirable to increase slaughter cattle production in the three Southeastern
regions (3, 4, 5). The second lowest cost would involve increased production
in regions 6, 7, and 8. Finally, a production increase in the Intermountain
regions would be slightly favored over an increase in the Plains and Southwest-
ern States. However, costs of increasing production likely would not be uniform,
especially in the Southeast and South where a 5-percent increase in national
production would involve a local increase of over 100 percent. Specification
of these costs is beyond the scope of this study. Projection of production
costs in these regions should be secured before deciding which region should
increase cattle production.

Additional implications can be drawn for each region. Considerable new
technology probably would have to be introduced in either the Southeast or
South where production of cattle for slaughter was assumed to increase by 142
and 166 percent, respectively, for the States involved. Feedstuffs would have
to be imported, at least in early years. Many new jobs would be created. The
assumed increase in slaughter capacity, equal to the increase in livestock pro-
duction for slaughter, was adequate. Rents for additional capacity above the
assumed increase in the South or Southeast remained about the same in most
cases. Therefore, it may be concluded that the assumed increase in slaughter
capacity was near optimal proportions.

If production were increased in the Great Plains and Southwest (a 19-per-
cent increase for the regions), beef shipments would be increased at the expense
of cattle shipments. Thus, the transportation industry would have to increase
its number of refrigerated units. Although the increase in slaughter capacity
was assumed to be equal to the production increase, rent due additional slaugh-
ter capacity was still large enough to encourage construction of slaughter
plants in these regions.

Increased slaughter cattle production in the Intermountain regions (a 42-
percent increase for the area) would again necessitate more refrigeration units
for shipping beef instead of live animals. The potential for additional con-
struction of slaughter plants would still exist. While feeder cattle shipments
were not analyzed, most of them would probably come from local sources. This
likely would stimulate cow-calf operations in the South and Southeast.

Pork Sector

No Slaughter Capacity Restriction

Removal of slaughter capacity limitations resulted in savings of only a
little over 1 percent on all shipments of hogs and pork, including labor costs

- 61 -



for slaughter, since considerable excess slaughter capacity already existed.

In fact, shipment costs for pork as well as slaughter costs actually increased
when capacity restrictions were removed. According to the base solution, some
incentive for construction of additional hog slaughter plants exists in Indiana,
Illinois, and the Dakotas (regions 9, 11, 20). Unless capacity is reduced in
other areas, especially regions 1, 2, 5, 8, 23, 25, and 26, returns to invest-
ment in new facilities in any area would be doubtful.

Increased Feeder Pig Production

Production efficiencies may dictate the production of feeder pigs in the
fringe areas of the Corn Belt, with final feeding occurring in the Corn Belt
itself. The cost of transporting feeder pigs to the Corn Belt could not be
considered in this model. However, the cost of pork shipments would be reduced
by an amount that would more than offset the resdlting increased cost of shipp-
ing and slaughtering live hogs. Thus, changes in transport and slaughter costs
would not negate any production efficiencies associated with this shift in hog
production.

Concentration of slaughter hog production would enhance construction of
larger, more efficient feeding plants. Hog feeding operations might become as
large as cattle feeding operations. Slaughter plants in the Corn Belt might
become larger and more specialized.

Increased Production in the Southeast

Increasing hog production in three Southern regions (3, 5, and 6) would
lower total transportation costs, even though total production and consumption
increased 5 percent. Slaughter costs would, of course, increase. Thus, it
would appear that if production costs do not present an obstacle to hog produc-
tion in these areas, their proximity to areas with high pork consumption would
increase transportation efficiency.
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APPENDIX

Table 38.--Estimates of transportation rates for slaughter cattle between specified points, 26 regions of the United States l/

Region i1 : 2 : 3 : k i5 :6 7 :8 D9 t10 :11 f12 :13 .14 :15 .16 :17 :18 .19 120 2 :22 :23 : 2k :25

cents/1b. or dol/100 1b.

O\ F O\ E -] O\ w AN
[GAGEERV RNV :mH\OMS% O\\ﬁﬁﬁg—;@l—‘goom

h : .72 1.05 1.64 1.88 1.69 1.86 2.12 1.3% 1.32 1.k0 2.21 1.kl 1.b1 2.15 1.86 2.31 2.2k 2.21 2.6k 2.57 2.58 2.88 2.67 3.
2.0 : 49 1.38 1.61 1.43 1.59 1.85 1.05 1.19 1.39 2.05 1.26 1.3k 1.98 1.9% 2,16 2.07 2.02 2.39 2.38 2.ko 2.66 2.50 3.
i 1.15 1.39 1.2k 1.0 1.03 .92 1.16 1.39 2.06 1.19 1.35 1.99 1.91 2.16 2.07 2.00 1.85 2.38 2.38 2.61 2.50 3.
n : 1.04 .66 .73 1.08 1.16 1.33 1.38 1.61 1.02 1.31 1.43 1.20 1.73 1.54 1.38 1.39 2.25 1.91 2.25 2.31 2.
5.. 1.33 1.28 1.31 1.58 1.7k 1.80 2.03 1.56 1.73 1.85 1.67 2.12 1.97 1.78 1.72 2.67 2.29 2.53 2.66 3.
6 .77 1.17 .79 1.02 1.05 1.37 .57 g8 1.16 .82 1.50 1.31 1.07 1.27 2.1 1.68 2.1 2.11 2.
7 .77 1.31 1.45 1.38 1.5% 1.20 1.2%k 1.32 .89 1.65 1.37 1.16 1.16 2.16 1.73 2.09 2.16 2.
8 1.b9 1.65 1.57 1.72 1.31 1.k 1.23 .96 1.73 1.33 1.00 .58 2.17 1.72 1.87 2.10 2.
9uen..t Lo .90 1.27 k5 .7h 1.09 .98 1.86 1.46 1.15 1.6h 2.04 2.09 2.31 2.12 2.
10....0 .82 1.19 .67 .65 1.0k 1.13 1.8 1.46 1.33 2.08 1.99 2.09 2.38 2.12 2.
1l.....: .57 .66 .28 .61 .80 1.36 .92 .96 1.95 1.k 1.85 2.2k 1.92 2.
12.....: 1.03 .70 .52 .80 .66 75 .76 1.4k 1.4 1.38 2.k0 1.89 2.
13..... : .48 .85 .64 1.78 1.22 .83 1.43 1.92 1.90 2.17 1.99 2.
1h..... .59 .62 1.08 .88 .87 1.43 1.87 1.57 2.55 2.13 3.
1500000 A9 .86 43 W6 1.17 1.62 1.19 2.19 1.72 2.
16.....: 1.10 .79 .3% 1.03 1.87 1.25 2.10 1.90 2.
1T.eees 76 .98 1.k0 .78 1.12 2.25 1.66 2.
18.....: .48 1.13 1.39 1.01 2.03 1.55 2.
19.....1 1.02 1.72 1.10 1.9% 1.7% 2.
20..e00 1.82 1.20 1.52 1.73 2.
2l.....t 1.05 1.83 1.03 1.
22.....¢ 1.39 1.02 1.
23..... : 1.23 2,
2h. ... 1.
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1/ Based on 1960 Waybill Sample Data.



Table 39.--Estimates of transportation rates for slaughter hogs betweenspecified points, 26 regions of the United States 1/
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1/Based on 1960 Waybill Sample Dats.
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Table 40.--Estimates of transportation rates for meat between specified points, 26 regions of the United States _L/

Reglon s 1 4 2 3 =k :5 ¢ 6 :7 8 : 9 :10 ;11 : 12: 13:1k :15 :16 o7 118 :19: 20 : 21 .22

Cents/1b. or dol./100 1b.

Loooout .81 1.15 1.b4 1.60 1.47 1.59

1.76 1.33 1.30 1.52 2.25 1.b5 1.4y 2.15 2.12 2.k2 2.30 2.2k 2.6L 2,48 2.7h
2iiint 65 1.26 1.k2 1.29 1.11 1.58 1.06 1.18 1.39 1.98 1.2k 1.33 1.87 1.78 2.16 2.03 1.93 2.38 2.28 2.51
3. : 1.11 1.27 1.17 1.28 1.4 1.05 1.20 1.4 2.00 1.21 1.34 1.89 1.73 2.18 2.02 1.90 1.82 2.39 2.50
hoooo.: 1.07 .65 .73 1.04 1.13 1.23 1.26 1.60 1.10 1.21 1.32 1.11 1.64 1.43 1.28 1.35 2.16 1.83
Seennn : 1.23 1.19 1.22 1.k0 1.51 1.55 1.95 1.38 1.50 1.77 1.56 2.08 1.88 1.68 1.66 2.58 2.26
6.....: .81 1.13 .96 1.12 1.11 1.26 .73 1.0k 1.07 .88 1.40 1.18 1.00 1.23 2.42 1.59
Tevurns 81 1.21 1.31 1.26 1.42 1.15 1.21 1.20 1.00 1.54 1.26 1.07 1.13 2.07 1.62
8.....: 1.37 1.45 1.39 1.62 1.28 1.34 1.26 1.15 1.64 1.39 1.19 .97 2.09 1.61
[T 49 .96 1.k0 .b1 .81 1.27 1.1k 1.6h 1.h5 1.32 1.95 1.95 2.05
10,0000 .88 1.3k .73 .65 1.23 1.29 1.59 1.4k2 1.W4 2,04 1.91 2.11
1..... : .82 .73 .54 .86 .98 1.10 1.07 1.16 1.91 1.6L 1.83
12..... : 1.22 .76 .52 .85 .45 .69 .84 1.hk 1.48 1.44
13.....: .69 1.04 .88 1.46 1.22 1,06 1.79 1.8: 1.85
... .66 69 1.03 .86 .91 1.kh 1.96 1.T1
15.....: 50 .73 .34 .45 1,28 1.71 1.18
16.....: 1.05 .63 .34 1.22 1.96 1.°7
170eees .59 .90 1.k2 1.38 1.23
18.....: s 1.2k 1.55 .97
19.....: 1.16 1.80 1.06
200,000 1.73 1.29
2l.....t 1.05
22, ...
23,00
2h, ...
25, .0t
26.....:
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1/Based on 1960 Waybill Sample Date.





